ABSTRACT. Adipose-derived stem cells (ADSCs) show nearly unlimited potential in medical and animal science. Currently, understanding of the biological mechanisms regulating ADSC growth in vitro remains very limited. Histone acetylation, an epigenetic modification, plays a key role in maintaining stem cell properties. To further study its effect on ADSC growth characteristics in vitro, we treated goat ADSCs with the histone deacetylase inhibitors trichostatin A (TSA) and vorinostat (SAHA). This inhibited SIRT1 expression and increased histone H3K9 acetylation, leading to decreased cell viability, cell cycle arrest, and apoptosis. Quantitative real-time polymerase chain reaction revealed that H3K9 hyperacetylation stimulated transcription of NANOG, OCT4, SOX2, and TERT, but inhibited that of PCNA, P53, and BAX. Western blotting indicated that TSA and SAHA increased 2 X. Wang et al. Genetics and Molecular Research 15 (4): gmr15048954 protein expression of NANOG, reduced that of SOX2, TERT, PCNA, P53, and BAX, and did not change that of OCT4. These findings provide new experimental evidence contributing to our understanding of the mechanisms underlying ADSC growth characteristics in vitro.
INTRODUCTION
Recently, adult stem cells (ASCs) have emerged as a novel cell resource, replacing embryonic (ESCs) and umbilical cord blood stem cells owing to the relative ease with which they can be obtained and the simpler ethical considerations involved (Collas, 2010) . Compared with other ASCs, those derived from adipose tissue are easy to isolate and culture, and grow rapidly. In addition, they are capable of differentiating into various cell types, including those of osteogenic, chondrogenic, adipogenic, neurogenic, hepatogenic, and endothelial lineages, depending on the stimuli and growth factors provided in vitro (Teven et al., 2011; Ahmadi et al., 2012; Culmes et al., 2013; Ge et al., 2014; Kwon et al., 2015) . Therefore, adipose-derived stem cells (ADSCs) have a wide range of potential applications in tissue engineering.
Epigenetic alterations (DNA methylation and histone modifications) are heritable changes that regulate gene silencing and expression, control cellular differentiation and development, and maintain phenotypes of multicellular organisms by mechanisms other than DNA sequence changes (Dudakovic et al., 2015) . Epigenetic patterns are influenced by many in vitro conditions, including passage number, serum concentration, cell density, and culture material and reagents (Long et al., 2014) . Numerous studies have shown that nuclear transplantation using donor cells with reprogramming abnormalities leads to early developmental defects in the cloned embryo. Moreover, successful reprogramming of donor cells in the ooplasm depends on the epigenetic information that they carry (Lagutina et al., 2013; Ogura et al., 2013) . Thus, choosing suitable donor cells can improve the efficiency of mammalian cloning. ADSCs have previously been used as donor cells for nuclear transplantation resulting in the successful production of transgenic animals (Oh et al., 2011) . Therefore, such cells may be used to enhance the effectiveness of cloning and transgenic animal production.
With the increasing application of ADSCs in human medicine and animal science, researchers have become interested in studying the mechanism underlying their in vitro growth characteristics (Latella et al., 2012; Wankhade et al., 2016) . In recent years, many studies have shown that ASCs are affected by various epigenetic modifications, which play key roles in regulating gene silencing and expression in mammalian cells and maintaining the capacity for self-renewal and multi-directional differentiation (Yannarelli et al., 2013; Rinaldi and Benitah, 2015) . Histone modification is a highly dynamic process with diverse biological effects. In particular, the function of histone acetylation as a marker of gene expression in cell fate has become a major research focus (Zhang et al., 2012) .
In this study, we investigated the epigenetic mechanism determining the growth characteristics of ADSCs from cashmere goats. We employed two commonly used histone deacetylase inhibitors (HDACIs), trichostatin A (TSA) and vorinostat (SAHA), to modify the effect of HDAC proteins (HDAC1, HDAC2, and SIRT1) in Arbas cashmere goat ADSCs (gADSCs). We analyzed cell viability, cell cycle phase distribution, and apoptosis after TSA and SAHA treatment, determined the level of H3K9 acetylation, and measured the transcription and translation of genes related to multipotency, proliferation, and apoptosis. Our results contribute to an understanding of the mechanisms underlying the in vitro growth characteristics of ADSCs, and provide an experimental basis for applications such as mammalian cloning and transgenic animal production.
MATERIAL AND METHODS

Materials
Primary Arbas cashmere goat ADSCs were isolated and preserved in liquid nitrogen by our team (Ren et al., 2012) . The fifth generation of these cells was passaged in the present study. Dulbecco's modified Eagle's medium (DMEM) and phosphate-buffered saline (PBS) were obtained from HyClone (Logan, UT, USA). Fetal bovine serum (FBS), trypsin/ethylenediaminetetraacetic acid, and 2-mercaptoethanol were purchased from Gibco (Grand Island, NY, USA). TSA and SAHA were obtained from Selleckchem (Houston, TX, USA). Anti-alpha tubulin, anti-histone H3 (acetyl K9), anti-HDAC1, anti-HDAC6, and anti-SIRT1 antibodies, and fluorescein isothiocyanate (FITC)-and horseradish peroxidase (HRP)-labeled goat anti-rabbit polyclonal antibodies were purchased from Abcam (Cambridge, UK). Anti-NANOG, anti-OCT4, anti-SOX2, anti-TERT, anti-PCNA, anti-P53, and anti-BAX antibodies were obtained from Proteintech (Chicago, IL, USA). RNAiso Plus, PrimeScript RT Master Mix, and a PrimeScript RT reagent Kit with gDNA Eraser were obtained from TaKaRa (Tokyo, Japan). Mammalian protein extraction reagent, sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) electrophoretic solution, and transfer membrane solution were purchased from Cwbiotech (Beijing, China). Tissue culture dishes were purchased from Corning (Corning, NY, USA).
gADSC growth curve
gADSCs were seeded on 24-well culture plates at a concentration of 1 x 10 3 cells/cm 2 and cultured in DMEM supplemented with 20% FBS. All cultures were incubated at 37°C in a humidified atmosphere containing 5% CO 2 , and the medium was changed twice per week. Cell morphology was observed under an inverted microscope (Zeiss, Observer.A1). Cells were counted every day following attachment for 24 h. After 7 days, a cell growth curve was drawn.
Thiazolyl blue tetrazolium bromide (MTT) assay
Briefly, gADSCs in the logarithmic growth phase were seeded on 96-well plates and incubated in 100 µL DMEM/F12 supplemented with 20% FBS. After 24 h, 500 nM TSA or 16 µM SAHA was added to the medium, and cells were incubated for a further 24, 48, or 72 h. Subsequently, cells were exposed to 10 µL MTT solution (5 mg/mL) for 4 h at 37°C. DMSO (100 µL) was then added and incubated with cells for 5 min to dissolve the formazan crystals. Absorbance at 490 nm was measured with a microplate reader and used to calculate cell viability.
Cell cycle and apoptosis measurements
Cells with or without 500 nM TSA or 16 µM SAHA treatment were collected after 24, 48, and 72 h. Untreated cells were used as the control group. Cells were stained with propidium iodide (PI) and annexin V-FITC/PI. Flow cytometry was then used to analyze apoptosis rate and the distribution of cells in each cycle phase.
Immunocytochemistry
Cells were fixed with 4% paraformaldehyde, and after being washed with PBS, were permeabilized with 0.5% Triton X-100 at 25°C for 1 h and blocked with 10% goat serum, also at room temperature for 1 h. Cells were subsequently incubated overnight at 4°C with primary antibodies (diluted 1:300), which were replaced by PBS in the negative control group. The cells were then incubated for 1 h at room temperature with FITC-conjugated secondary antibodies (diluted 1:300), before being stained for 2 min with 4',6-diamidino-2-phenylindole (diluted 1:1000) and observed under a confocal laser scanning microscope to determine target protein expression.
Total RNA extraction and reverse transcription
Cells were collected in microtubes. RNAiso Plus was added, and after being vortexed, the tubes were left for 5 min at room temperature. Chloroform was then added, and the samples were vortexed and centrifuged at 12,000 rpm for 15 min at 4°C. The supernatants were transferred to new clear microtubes, to which an equal volume of isopropanol was added. Samples were then mixed and centrifuged before discarding the supernatants. The precipitates were washed with 75% ethanol, dried briefly at room temperature, and resuspended in RNase-free water. The concentration and purity of total RNA extracts were determined, and each sample was required to have a 260/280 nm optical density ratio between 1.8 and 2.0. Complementary DNA (cDNA) was prepared from total RNA using a PrimeScript RT reagent Kit with gDNA Eraser following the manufacturer protocol, before being stored at -20°C.
Quantitative real-time polymerase chain reaction (qPCR)
mRNA expression was measured on an ABI 7500 Real-Time PCR System (Applied Biosystems, Foster City, CA, USA), with actin as the reference gene. Following the manufacturer protocol, each reaction comprised 12.5 µL SYBR Premix Ex Taq II, 1.0 µL each forward and reverse primer, 2.0 µL cDNA template, and 8.5 µL RNase-free water. Cycling conditions consisted of an initial denaturation at 95°C for 30 s, followed by 50 cycles of denaturation at 95°C for 5 s and annealing at 60°C for 31 s. Fluorescence was measured after each cycle.
Western blot
Cells were harvested by trypsinization and lysed with cell lysis buffer containing protease inhibitor. Protein concentration was determined by BCA assay. Proteins were separated by SDS-PAGE (90 V for 30 min, then 120 V for 90 min) and transferred to nitrocellulose membranes. After being blocked with 5% nonfat dry milk for 2 h at room temperature, membranes were incubated with primary antibodies (diluted 1:1000) overnight at 4°C. Thereafter, membranes were rinsed with Tris-buffered saline-Tween 20 three times by shaking, and incubated with HRP-conjugated secondary antibodies for 1 h at room temperature. Proteins were visualized using an ECL Prime detection kit (GE Healthcare, Little Chalfont, UK).
Statistical analysis
The SPSS software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis of experimental data, and P < 0.05 was considered to represent a significant difference. Each experiment was carried out independently at least three times.
RESULTS
Growth curve and MTT assay analysis of cell viability
The 7-day growth curve conformed to the classic sigmoid pattern of cell proliferation, consisting of four phases: lag (0-48 h), logarithmic (48-96 h), stationary (96-144 h), and decline (144-168 h; Figure 1A ).
After exposure to medium containing 500 nmol/L TSA or 16 mmol/L SAHA for 24, 48, or 72 h, cell viability was evaluated by MTT assay ( Figure 1B and 1C) . OD 490-nm ratio meant cell viability. Cell viability measurements were 0.734 ± 0.015 and 0.678 ± 0.074 at 24 h, 0.497 ± 0.066 and 0.588 ± 0.114 at 48 h, and 0.467 ± 0.064 and 0.411 ± 0.080 at 72 h following TSA and SAHA treatment, respectively. Thus, cell viability was affected by TSA and SAHA in a time-dependent manner, being highest at 24 h, and subsequently decreasing. 
Flow cytometric analysis of cell cycle phase distribution and apoptosis rate
We used flow cytometry to analyze apoptosis rates and the distribution of gADSCs in each cell cycle phase with or without HDACI treatment for 24, 48, and 72 h.
PI staining is an indicator of cell DNA content, and can be used to analyze cell cycle phase distribution (Figure 2A ). Compared with untreated cells, exposure to TSA or SAHA for 24 h significantly increased the percentage of cells in G0/G1 by 16.415 ± 1.1 and 17.695 ± 0.53%, decreased that of those in S phase by 1.135 ± 1.1 and 4.615 ± 0.53%, and reduced that of those in M phase by 13.35 ± 1.1 and 11.075 ± 0.53%, respectively. After treatment with TSA and SAHA for 48 h, the proportion of cells in G0/G1 fell by 6.28 ± 0.01 and 2.75 ± 0.03%, that of those in S phase increased by 0.82 ± 0.01 and 0.26 ± 0.03%, and that of those in M phase grew by 1.78 ± 0.01 and 2.56 ± 0.03%, respectively, but these changes were not significant. Owing to serious cell damage, fewer cells were detected after 72 h.
The effects of TSA and SAHA on gADSC apoptosis are shown in Figure 2B . Compared with the control group, TSA treatment for 24 h significantly increased the percentage of cells in early apoptosis by 28.78 ± 2.45%, and raised the apoptosis ratio by 4.81 ± 2.45%. SAHA also significantly elevated the percentage of cells in early apoptosis, by 16.23 ± 3.53%, but decreased the apoptosis ratio by 4.63 ± 3.53%. After 48 h of TSA and SAHA treatment, the proportion of early apoptotic cells increased by TSA and decreased by SAHA, and that of apoptotic cells increased, but the latter was not significant. The percentage of cells undergoing apoptosis had increased somewhat after 72 h, showing that prolonged treatment promoted gradual progression from the early to the late stage of apoptosis. 
Detecting presence of acetylated H3K9 (acH3K9)
Compared with control cells cultured in complete medium, immunocytochemical analysis of gADSCs treated with TSA or SAHA for 24 h revealed enhanced acH3K9-associated fluorescence ( Figure 3A) . Western blot analysis of untreated and treated gADSCs showed that acH3K9 levels were significantly higher in the latter, with TSA demonstrating a larger effect than SAHA in this respect ( Figure 3B ). 
qPCR and western blot detection of HDAC gene and protein expression levels
We analyzed the mRNA and protein expression levels of three HDAC genes (HDAC1, HDAC6, and SIRT1) in gADSCs after TSA and SAHA treatment for 24 h (Figure 4) . Compared with the control group, qPCR analysis revealed that TSA resulted in increased transcription of all three genes, by 2.66 ± 0.04, 4.02 ± 0.4, and 2.85 ± 0.1-fold, respectively, whereas SAHA increased HDAC1 and HDAC6 mRNA levels but decreased that of SIRT1, to 3.77 ± 0.06, 2.45 ± 0.09, and 0.82 ± 0.04, respectively ( Figure 4A ). In addition, HDAC1, HDAC6, and SIRT1 protein expression levels relative to LAMIN B were 40.58 ± 0.85, 3.51 ± 0.51, and 42.15 ± 0.19 in the control group, 43.14 ± 1.13, 12.0 ± 0.13, and 19.3 ± 0.06 in the TSA group, and 37.61 ± 1.65, 6.33 ± 0.15, and 6.27 ± 0.06 in the SAHA group, respectively. Western blotting indicated that TSA significantly promoted expression of HDAC1 and HDAC6 proteins, but inhibited that of SIRT1. SAHA treatment increased HDAC6 protein levels but decreased those of HDAC1 and SIRT1 ( Figure 4B ). Although H3K9 hyperacetylation promoted transcription of HDAC1, HDAC6, and SIRT1, TSA and SAHA inhibited translation of SIRT1.
Immunocytochemistry, qPCR, and western blot detection of pluripotency, proliferation, and apoptosis-related gene expression
Immunocytochemistry, qPCR, and western blotting were used to detect the transcription and translation of multipotency (NANOG, OCT4, and SOX2), proliferation (TERT and PCNA), and apoptosis (P53 and BAX)-related genes after TSA and SAHA treatment for Relative histone deacetylase (HDAC) mRNA levels and relative HDAC protein levels. A. Quantitative real-time polymerase chain reaction was used to detect HDAC gene transcription levels in untreated and treated Arbas cashmere goat adipose-derived stem cells (gADSCs). B. Western blot was employed to measure HDAC protein levels in untreated and treated gADSCs. TSA = trichostatin A, SAHA = vorinostat. **0.01 < P < 0.05; ***P < 0.01. 24 h. Compared with control cells, the intensity of fluorescence associated with NANOG and TERT after treatment was weak, and OCT4 was not always expressed; however, expression of SOX2, PCNA, P53, and BAX was unchanged ( Figure 5A ).
mRNA expression was quantitatively analyzed by comparison with non-treated cells and normalization to the housekeeping gene β-actin. mRNA levels of NANOG, OCT4, SOX2, and TERT were significantly increased in treated cells, whereas those of P53 and BAX were decreased, and PCNA transcription was completely inhibited ( Figure 5B ).
Compared to untreated cells, those administered TSA or SAHA showed decreased expression of TERT, PCNA, and P53 proteins, and significantly increased and diminished NANOG and SOX2 levels, respectively. However, these HDACIs had no effect on OCT4 and BAX expression ( Figure 5C ). 
DISCUSSION
The unique attributes of ADSCs in many research applications have been demonstrated in recent years. For example, using nude mice, Rodriguez et al. (2015) injected human ADSCs into a 12-mm wound, finding that these cells accelerate blood flow and promote skin healing. Lee et al. (2011) reported that human ADSCs secreting various bone cell activating factors, including hepatocyte growth factor and extracellular matrix proteins, can promote the generation of cartilage cells, increase their number in bone tissue, and prevent osteoporosis. Moreover, Leu et al. (2010) established a rat model of acute ischemic stroke, using which they demonstrated that injection of ADSCs can reduce the cerebral infarction area and improve sensorimotor function. In addition, the use of ADSCs as donor cells for nuclear transfer cloning enhances embryo development and improves blastocyst formation rate (Oh et al., 2014) . These cells have been successfully used in this manner to clone a transgenic beagle (Oh et al., 2011) . Given the wide use of these ASCs, exploring their biological characteristics and regulatory mechanisms is of great interest.
TSA and SAHA are the most commonly used HDACIs, representing a new generation of promising anticancer drugs, with roles in inhibition of cell proliferation, arrest of cell cycle progression, and induction of cell differentiation and apoptosis. In this study, we treated gADSCs with these compounds for 24, 48, and 72 h, and found that cell proliferation gradually decreased as a result. The proportion of cells in early apoptosis and arrested in G0/ G1 increased after treatment with TSA or SAHA for 24 h. As exposure time increased, early apoptotic cells gradually proceeded to late apoptosis. In addition, immunocytochemical and western blot analysis of gADSCs treated with TSA or SAHA for 24 h revealed increased H3K9 acetylation, with the former exerting a greater effect than the latter.
To further study H3K9 acetylation, we used qPCR and western blot to measure the extent of HDAC (HDAC1, HDAC6, and SIRT1) transcription and translation. HDAC1 is a class I HDAC that exhibits homology to the yeast enzyme reduced potassium dependency 3 (Rpd3), and is widely expressed in various tissues, inhibiting gene transcription in the nucleus. HDAC6 is a class II HDAC homologous to yeast Hda1 that is specifically found in heart, muscle, and brain tissues and functions in cell differentiation. Owing to their homology with the yeast protein silent information regulator 2 (Sir2), class III HDACs are known as sirtuins. This subfamily has seven members (SIRTl-7). SIRT1 acts on histones, but also demonstrates non-HDAC activities . In this study, although TSA significantly promoted HDAC1, HDAC6, and SIRT1 transcription, it inhibited expression of SIRT1 protein, thus increasing H3K9 acetylation. The activity of SAHA differed from that of TSA, in that it increased HDAC1 and HDAC6 mRNA levels but inhibited SIRT1 transcription and HDAC1 and SIRT1 protein expression. Thus, TSA and SAHA raised the level of acetylated H3K9 in gADSCs and promoted transcription of SIRT1 and other deacetylase genes by inhibiting SIRT1 protein, relaxing the nucleosome structure.
NANOG, OCT4, and SOX2 are important transcription factors maintaining ESCs in a self-renewing state. The first of these is an essential factor in inhibiting the differentiation of pluripotent cells and restoring pluripotency of reprogrammed somatic cells. In differentiated cells, NANOG expression is low or absent. OCT4 is principally expressed in the inner cell mass of early embryos and is required for pluripotency in the early stages of embryonic development. However, its expression gradually weakens as differentiation progresses. SOX2 is a member of the SOX family of transcription factors, which are mainly expressed in the inner cell mass and ectoderm, they regulate the formation of pluripotent cells and promote embryonic development. As tissues differentiate, SOX2 expression gradually decreases. Inhibiting expression of SOX2 in mouse ESCs can promote their differentiation into trophoblasts. These findings suggest that SOX2 is important for maintaining the pluripotency of ESCs (Wang et al., 2012; Rizzino, 2013; Saunders et al., 2013; Zhang and Cui, 2014) . Interactions between NANOG, OCT4, and SOX2 regulate their own expression and that of other multipotency-related transcription factors. Moreover, their expression is controlled by epigenetic modifications. For example, retinoic acid recruits the Sin3a/HDAC complex to directly inhibit transcription of NANOG and induce differentiation of mouse ESCs by deacetylating H3 (Lin et al., 2005) , yet this same complex associates with SOX2 to activate NANOG expression (Baltus et al., 2009) . In contrast, this study showed that histone H3 hyperacetylation caused by inhibiting histone deacetylase SIRT1 expression in gADSCs promoted NANOG expression. Therefore, our study demonstrated that in ESCs and ASCs alike expression of NANOG is regulated by epigenetic modification, a process that plays an important role in maintaining stem cell characteristics. In addition, some studies have reported that the use of RNA interference (RNAi) targeting SIRT1 in human bone marrow mesenchymal stem cells can decrease SOX2 protein levels, compromising the capacity of these cells for self-renewal and differentiation (Yoon et al., 2014) . By western blotting, we found that decreasing SIRT1 expression downregulated SOX2, confirming the role of the former in the expression of the latter. Besides NANOG and SOX2, a previous study showed that downregulation of acetylation decreases OCT4 transcription (Zhu et al., 2015) . The present investigation also demonstrated that increased H3K9 acetylation significantly promoted OCT4 transcription, but had no effect on OCT4 protein levels. Our results indicate that OCT4 transcription is regulated by both histone acetylation and other post-transcriptional regulatory mechanisms.
Early studies using an RNAi approach to target two important factors in histone synthesis revealed that slowing the DNA replication fork causes PCNA unloading. As PCNA is essential for DNA replication and acts as an accessory factor for DNA polymerase δ, S phase progression is blocked, and DNA replication inhibited (Mejlvang et al., 2014; Makarova and Burgers, 2015) . These observations indicate the importance of histones for DNA replication and assembly of nuclear proteins. In our study, TSA and SAHA dysregulated the balance between histone acetylation and deacetylation, increasing H3K9 acetylation, and inhibiting PCNA transcription and translation, resulting in direct inhibition of DNA replication and G0/G1 cell cycle arrest.
Telomerase is a eukaryotic ribonucleoprotein that was first discovered in and purified from Tetrahymena nuclear extracts. It is found in single-celled and multicellular organisms, and is responsible for the extension of telomeres and the promotion of cell growth and proliferation (Huang et al., 2014; Peterson et al., 2015) . In general, the TERT promoter is located in a highly condensed region of the chromosome, interacting with hypoacetylated core histones (Wang et al., 2007) . Thus, TERT transcription is thought to be regulated by epigenetic modifiers. In longterm cultures of fetal placental mesenchymal stem cells, histone H3 and H4 acetylation levels decrease and TERT transcription significantly declines (Zhu et al., 2015) . We found that TSA and SAHA increased the level of acH3K9 in gADSCs, relaxed highly condensed chromatin, activated the TERT promoter, and stimulated TERT transcription. However, TERT expression was observed to be downregulated. Owing to cell cycle arrest in G0/G1 and cessation of DNA replication, E2F, which is responsible for transcription of genes involved in G1/S transition and DNA synthesis, negatively regulates TERT expression .
The tumor suppressor P53 is a multifunctional transcription factor. Environmental influences lead to HDAC1 acetylation and inhibition of SIRT1 expression; P53 is activated by acetylation, which in turn activates expression of downstream target genes, such as P21 and BAX. Thus, P53 responds to external stimuli by inducing cell cycle arrest, apoptosis, and cell aging (Lin et al., 2005; Yang et al., 2015) . For example, Adriamycin treatment of H9c2 cells downregulates heat shock protein 25 and weakens the interaction between SIRT1 and P53. This results in acetylation of the lysine residue at position 379 of P53, and activation of P53 transcription, thereby increasing BAX protein expression and inducing apoptosis (Zhang et al., 2016) . Treatment of RKO cells, a human colon cancer line, with the HDACI CG200745 increases acetylation of the lysine at position 382 of P53, promotes P53-dependent gene transcription, enhances expression of the P53 target genes MDM2 and P21, and induces cell death (Oh et al., 2012) . In contrast, our results showed that, although TSA and SAHA inhibited SIRT1 expression and elevated the level of H3K9 acetylation, they also lowered P53 transcription and translation, which were therefore affected by molecular mechanisms other than histone acetylation. P53 completes the endogenous apoptosis pathway by activating members of the BCL-2 family, such as the pro-apoptotic proteins BAX, BAK, BID, BIM, PUMA, NOXA, BAD, and BLK, and the anti-apoptotic factors BCL-2, BCL-XL, BCL-X, and BAG. Previous studies have revealed that HDACIs promote precursors of downstream apoptosis factors and decrease the presence of anti-apoptotic proteins (Ali et al., 2013; Fan et al., 2014) . However, the downregulation of P53 observed in this study did not alter BAX protein expression. Our analysis demonstrated that TSA and SAHA induced P53/BAX-independent apoptosis.
CONCLUSION
TSA and SAHA inhibited the expression of SIRT1, thereby increasing H3K9 acetylation and triggering a series of biological events, including decreased cell viability, cell cycle arrest, and early apoptosis. In addition, H3K9 hyperacetylation affected NANOG, SOX2, TERT, PCNA, P53, and BAX expression, and the in vitro growth characteristics of ADSCs.
